The isolated major outer membrane protein from Rhodopseudomonas capsulata St. Louis (ATCC 23782) has a high porin activity in reconstituted phospholipid liposomes. The pore size of the homooligomeric porin with subunits of Mr 33,009 was determined to be about 0.8 nm in radius. Circular dichroism data revealed major portions of the structure. Heating of the oligomer resulted in monomer formation, loss of porin activity (60 to 70°C), and change to a structure (1000C).
The polypeptide patterns of outer membranes from phototrophic bacteria are known for a few species of Rhodospirillaceae (1, 5, 14; Flammann and Weckesser, Arch. Microbiol., in press) and Chromatiaceae (7, 8) . For Chromatium vinosutn, this pattern is dominated by a single major protein of Mr 42,000 (7) , whereas in Rhodopseudomonas sphaeroides, three major outer membrane protein complexes were supposed to consist of a common subunit of Mr 47,000 with additional different polypeptides (1). Recently, the major outer membrane protein of R. sphaeroides was isolated (3) and described as a proteolipid containing at least 1 mol of fatty acid per mol of protein in amide linkage (4) .
In this communication, we report on some porin characteristics of the purified major outer membrane protein of Rhodopseudomonas capsulata St. Louis (ATCC 23782).
Porin was isolated from Triton X-100-Mg2+-extracted cell walls (5, 17) as a peptidoglycan-associated protein by the sodium dodecyl sulfate (SDS) (16) and SDS-NaCl extraction procedure (11) . About 50% of the total cell wall protein was solubilized by the second extraction step (2% SDS plus 0.5 M NaCl, 37°C). Purification of the extract by Sephadex G-200-gel chromatography in the presence of 0.5% SDS revealed high-molecular-weight aggregates of the protein close to the exclusion limit of the column.
On SDS-polyacrylamide gels (10), the porin oligomer showed an Mr of 69,000 (Fig. 1) optical density (at 500 nm) per min were obtained for the permeability of L-arabinose by using 0.2 ,ug of porin per sample (Fig. 3) . Porin from Escherichia coli showed about the same rate for this sugar under identical experimental conditions. The pore size of the porin of R. capsulata St. Louis was determined by measuring the rates for various sugars with increasing molecular weights (Fig. 3) . By means of the Renkin equation (15) (A) Extract from Triton X-100-Mg2+-purified (17) and SDS-insoluble cell walls (16) obtained with 2% SDS plus 0.5 M NaCl (11). The sample was boiled in solubilization buffer (10) for 5 min. (B and C) Isolated porin purified by gel permeation chromatography on Sephadex G-200 (11) . Protein was solubilized in sample buffer at 50'C (B) or at 70°C (C) for 30 min. SDS-polyacrylamide gel electrophoresis was carried out as described (10) From chemotrophically grown cells of R. capsulata St. Louis extracted with saline (5) , material containing mainly protein and lipopolysaccharide was isolated. The polypeptide pattern of the protein moiety was enriched in the porin oligomer consisting of the subunit of Mr 33,000 (5). The saline extract showed high porin activity in the liposome swelling assay (Fig. 3) . The pore size was similar to that of the purified porin. With saline extraction, material enriched in porin could also be isolated from phototrophically.grown cells. Both porin activity in the swelling assay and the pore size were comparable to the data obtained with chemotrophically grown cells.
The pore size determined for the porin of R. capsulata St. Louis is significantly larger than for those of E. coli (0.5 to 0.6 nm in radius; 12), but still smaller than that of protein F from Pseudomonas aerluginosa (ca. 1 nm in radius; 2). It is conceivable that a larger pore size may contribute to the reported high penicillin susceptibility of R. capsuilata strains (18) . Porin from the closely related species R. sphaeroides, which is not that susceptible towards penicillin (18) , shows a reduced pore size (about 0.6 nm in radius; 19). The porin of R. capsulata St. Louis has several properties in common with porins from other gram-negative bacteria. On SDSpolyacrylamide gels, the native oligomer corresponds to Mr 69,000 but is converted by heating in SDS (60 to 100°C; 5) into monomeric subunits of Mr 33,000. The number of subunits is unknown. The loss of porin activity occurs in about the same temperature range at which monomer formation takes place (60 to 70°C). It (5) 
